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In the Claims 

1 (currently amended). A capillary column comprising: 
a tube structure including an inner surface; and 

a sol-gel substrate bonded to- a non branching sol-gel active port i ^_a_core of a dcndrimer 
s ubstrat e to form a sol-gel dendrimer matrix, wherein said sol-gel dendrimer matrix-bonds Js 
covalentlv bonded to a portion of said inner surface of said tube structure to form a surface-bonded 
stationary phase coating thereon , wherein said dendrimer is made from monomers selected from the 
group consisting of isocvanates. isocvanates with benzyl ether terminal groiips, t-butyl isocvanate 
monomers, and bis-homotris compounds, 4-amino-4-[l -(3-hydroxyp rop yl)] - 1.7-heptanediol, 4-1 1-(3- 
aminopropyl)l-4-| l-(3-hvdroxypropyl)| -l, 7-he ptanediol. aminotriols. quaternary nitroalkancs. and 
other cascade monomers . 

2 (original). The capillary column according to claim 1, wherein said sol-gel substrate is 
made from sol-gel precursors having the general structure: 

R4-Z-R2 
r 3 

wherein, 

Z = a precursor-forming element selected from the group consisting of silicon, aluminum, 
titanium, zirconium, vanadium, and germanium; and 

R L , R 2 , R 3 , and R4 = R-groups are moieties selected from the group consisting of sol-gel- 
active moieties, alkoxy moieties, hydroxy moieties, non-sol-gel-active methyl, octadecyl and phenyl. 

3 (original). The capillary column according to claim 2, wherein said alkoxy groups are 
selected from the group consisting of a methoxy group, ethoxy group, n-Propoxy group, iso-Propoxy 
group, n-butoxy group, iso-butoxy group, and tert-butoxy group. 
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4 (original). The capillary column according to claim 2, wherein one to two said R-groups 
are moieties selected from the group consisting of alkyl moieties and their derivatives, alkenyl 
moieties and their derivative, aryl moieties and their derivatives, arylene moieties and their 
derivatives, cyanoalkyl moieties and their derivatives, fluoroalkyl moieties and their derivatives, 
phenyl moieties and their derivatives, cyanophenyl moieties and their derivatives, byphenyl moiety 
and its derivatives, cyanobiphenyl moieties and their derivatives, dicyanobiphenyl moieties and their 
derivatives, cyclodextrin moieties and their derivatives, crown ether moieties and their derivatives, 
cryptand moieties and their derivatives, calixarene moieties and their derivatives, liquid crystal 
moieties and their derivatives, dendrimer moieties and their derivatives, cyclophane moieties and 
their derivatives, chiral moieties, and polymeric moieties. 

5 (withdrawn). The capillary column according to claim 4, wherein two to three said R- 
groups are moieties selected from the group consisting of methyl, octadecyl, phenyl, and hydrogen. 

6 (cancelled) 

7 (currently amended). The capillary column according to-elakft-6 claim L wherein said 
isocyanates are of the formula 0=C=N-C(CH 2 -R) 3 , wherein R is selected from the group consisting 
of: 

a) -CH r tbu; 

b) ~(CH 2 )n-CH 2 -COOR'; 

c) -0-(CH 2 )n-CH 2 COOR'; 

d) -0-(CH 2 )n-CH 2 -CN; and 

e) -(CH 2 )n-CH 2 -0-R"; 

R' being selected from the group consisting of alkyl (C-l to C-20), cycloalkyl (C-3 to C-10), 
aryl, heteroaryl, polycycloalkyl, and adamantyl; and 

R" being selected from the group consisting of alkyl, cycloalkyl, aryl, -CO-R'", -CS-R'", - 
S0 2 -R"', -SiR'" 3 , -(CH 2 )n-CH 2 -CN, and -(CH 2 )n-CH 2 -COOR"'; 



W:\DOCS\1074\USF.236XT/mv 



4 



Docket No. USF.236XT 
Serial No. 10/716,310 



wherein R"' is alkyl (C-l to C-20), cycloalkyl (C-3 to C-10), aryl, heteroaryl, polycycloalkyl, 
adamantyl, n= 0- 1 0 in all formulas. 

8 (original). The capillary column according to claim 1 , wherein said sol -gel substrate further 
includes a residual of a deactivation reagent selected from the group consisting of 
polymethylhydrosiloxane, hexamethyldisilazane, 1 , 1 , 1 ,3 ,3 ,3 -hexamethyldisilazane, hydro siloxane, 
and hydrosilane. 

9 (original). The capillary column according to claim 1, wherein said sol-gel substrate further 
includes at least one baseline stabilizing reagent residual selected from the group consisting of 
residuals from bis(trimethoxysilylethyl)-benzene, sol-gel active reagents with phenyl-containing 
groups, and cyclohexane-containing groups. 

1 0 (original). The capillary column according to claim 1 , wherein said tube structure is made 
of materials selected from the group consisting of glass, fused silica, alumina, titania, and zirconia. 

11-17 (cancelled) 

18 (currently amended). A gas chromatography column comprising: 
a capillary column including a tube structure having an inner surface; and 
a sol-gel substrate bonded to a non-bran ching sol gel active portion core of a dendrimer 
moiety to form a sol-gel dendrimer matrix, wherein said sol-gel dendrimer matrix-besdsjs 
covalently bonded to a portion of said inner surface of said tube structure to form a surface-bonded 
stationary phase coating thereon , wherein said dendrimer is made from monomers selected from the 
g roup consisting of isocyanates, isocyanates with benzyl ether terminal, g roups, t-b utyl isocyanate 
monomers, andbis-homotris compounds, 4-amino-4-ri-(3-hvdroxvpropvl)1-lJ-heptanediol 4-[l-(3- 
aminopropyl)]-4-ri-(3-hvdroxypropyl)l-l, 7-heptanediol. aminotriols, quaternary nitroalkanes, and 
other cascade monomers . 
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19 (currently amended). A capillary column comprising: 
a tube structure including an inner surface; 

a stationary phase coating attached to at least a portion of said inner surface; and 
a dendrimer moiety chemically bonded to said stationary phase coating for selectively 
interacting with various analytes, wherein-said_a sol-gel substrate is bonded to a nen br anc hjag-set- 
gel-aefcive-aTO- core of said dendrimer moiety , wherein said dendrimer is made from monomers 
selected from the group consisting of isocyanates, isocyanates with benzyl ether termina l groups, t- 
butyl isocyanate monomers, and bis-homotris compounds, 4-a min o-4-[ l-(3-hvdroxyprop yl)|-l,7- 
heptanediol 441-f3-aminopropvl)1-4-| 1 -(3 -hydroxy propy 1)1-1 . 7-hcptanediol. a minotriols, 
quaternary nitroalkanes, and other cascade monomers . 

20 (original). The capillary column according to claim 19, wherein said stationary phase 
coating includes a sol-gel substrate made from sol-gel precursors having the general structure: 

R4-Z-R2 
r 3 

wherein, 

Z = a precursor-forming element selected from the group consisting of silicon, aluminum, 
titanium, zirconium, vanadium, and germanium; and 

Ri, R 2 , R3, and R4 = R- groups are moieties selected from the group consisting of sol-gel- 
active moieties, alkoxy moieties, hydroxy moieties, non-sol-gel-active methyl, octadecyl, and phenyl. 

21 (original). The capillary column according to claim 20, wherein said alkoxy groups are 
selected from the group consisting of a methoxy group, ethoxy group, n-Propoxy group, iso-Propoxy 
group, n-butoxy group, iso-butoxy group, and tert-butoxy group. 
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22 (withdrawn). The capillary column according to claim 20, wherein said R-groups are at 
least two moieties selected from the group consisting of alkyl moieties and their derivatives, alkenyl 
moieties and their derivatives, aryl moieties and their derivatives, arylene moieties and their 
derivatives, cyanoalkyl moieties and their derivatives, fluoroalkyl moieties and their derivatives, 
phenyl moieties and their derivatives, cyanophenyl moieties and their derivatives, biphenyl moiety 
and its derivatives, cyanobiphenyl moieties and their derivatives, dicyanobiphenyl moieties and their 
derivatives, cyclodextrin moieties and their derivatives, crown ether moieties and their derivatives, 
cryptand moieties and their derivatives, calixarene moieties and their derivatives, liquid crystal 
moieties and their derivatives, dendrimer moieties and their derivatives, cyclophane moieties and 
their derivatives, chiral moieties, and polymeric moieties. 

23 (withdrawn). The capillary column according to claim 22, wherein remaining said R- 
groups are moieties selected from the group consisting of methyl, octadecyl, phenyl, and hydrogen. 

24 (cancelled) 

25 (currently amended). The capillary column according to claim. 2'1 cl aim 1 9, wherein said, 
isocyanates are of the formula of 0=C=N-C(CH 2 -R)3, wherein R is selected from the group 
consisting of: 

a) -CH 2 -tbu; 

b) -(CH 2 )n-CH 2 -COOR'; 

c) -0-(CH 2 )n-CH 2 COOR'; 

d) -0-(CH 2 )n-CH 2 -CN; and 

e) -(CH 2 )n-CH 2 -0-R"; 

R' being selected from the group consisting of alkyl (C-l to C-20), cycloalkyl (C-3 to C-10), 
aryl, heteroaryl, polycycloalkyl, and adamantyl; and 

R" being selected from the group consisting of alkyl, cycloalkyl, aryl, -CO-R"', -CS-R"\ - 
S0 2 -R" ; , -SiR'" 3 , -(CH 2 )n-CH 2 -CN, and -(CH 2 )n-CH 2 -COOR"'; 
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wherein R"' is alkyl (C-l to C-20), cycloalkyl (C-3 to C-10), aryl, heteroaryl, polycycloalkyl, 
adamantyl, n= 0-1 0 in all formulas. 

26-27 (cancelled) 

28 (currently amended). A separation and extraction apparatus comprising a stationary phase 
of a sol-gel bonded to a non- branching sol - gel active porti en-core of a dendrimer moiety, wherein 
said stationary phase is covalently bonded to a surface , wherein said dendrimer is made from 
monomers selected from the group consisting, of i socvanates. isocyanates with, benzyl ether terminal 
groups, t-butvl isocyanate monomers, and bis-homotris compounds. 4-amino-4-|T-(3- 
hydroxypropvQl - 1 J-heptanediol, 4- f 1 -(3 -amino propyl)]-4- [ 1 -( 3 -hydroxypropyl) ] - 1 . 7-heptanediol 
aminotrio ls, quaternary nitroalkanes, and other cascade monomers . 

29 (currently amended). A separation and extraction phase comprising a sol-gel bonded to a 
non-b ranching sol g e l active portion core of a dendrimer moiety , hgj ii idd , imer is made 
f r om monomers selected from the group consisting of isocyanates, i socyanates with benz yl eth er 
terminal groups, t-butvl isocyanate monomers, and bis-homo ti » mp*. d .i i- un tin -I {] 
h.vdroxypropyl)" | -1.7-heptancdiol, 4-[l-(3-aminopropyl)]-4-|'l-(3-hydroxypropyl)]-l, 7-heptanediol,, 
aminotriols, quaternary nitroalkanes, and other cascade monomers . 

30-34 (cancelled) 

35 (previously presented): The capillary column according to claim 2, wherein said alkoxy 
groups are selected from the group consisting of amethoxy group, ethoxy group, n-Propoxy group, 
iso-Propoxy group, n-butoxy group, iso-butoxy group, and tert-butoxy group, and wherein one to two 
said R-groups are moieties selected from the group consisting of alkyl moieties and their derivatives, 
alkenyl moieties and their derivative, aryl moieties and their derivatives, arylene moieties and their 
derivatives, cyano alkyl moieties and their derivatives, fluoroalkyl moieties and their derivatives, 
phenyl moieties and their derivatives, cyanophenyl moieties and their derivatives, byphenyl moiety 
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and its derivatives, cyanobiphenyl moieties and their derivatives, dicyanobiphenyl moieties and their 
derivatives, cyclodextrin moieties and their derivatives, crown ether moieties and their derivatives, 
cryptand moieties and their derivatives, calixarene moieties and their derivatives, liquid crystal 
moieties and their derivatives, dendrimer moieties and their derivatives, cyclophane moieties and 
their derivatives, chiral moieties, and polymeric moieties. 
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